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International Tables for X-ray Crystallography (1962). diffractometer, are given in Table 1 . The corresponding calculated densities are in good agreement with the observed values previously reported.
(1 For fl-D-glucose, 775 independent reflections with 20 values below 130 ° were measured, of which 716 reflections had intensities significantly above the background. For cellobiose, 1239 of the 1257 independent reflections measured were significantly above background. In both cases, the intensity data were collected in two different quadrants of the reciprocal lattice and the arithmetic mean values were used.
The refinements were by the full-matrix least-squares IBM 7090 program (Busing, Martin & Levy, 1962; Shiono, 1966) starting with the positional and thermal parameters of the carbon and oxygen atoms in fl-oglucose given by Ferrier (1963) and those of cellobiose given by Brown (1966) . Cruickshank's (1961) weighting scheme was used in the refinement, except that zero weights were assigned to unobserved reflections. The atomic scattering factors used were those of Berghuis, Haanappel, Potters, Loopstra, MacGillavry & Veenendaal (1955) . After two cycles of anisotropic refinement, the R values were reduced to 0.073 and 0.067 for/?-Dglucose and cellobiose, respectively. All the hydrogen atoms were clearly revealed in difference Fourier syntheses, at reasonable positions with respect to the car- Table 2 
. Fractional atomic coordinates and thermal parameters for fl-D-glucose
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(4) 0.0147 (3) 0"0055 (2) 0.0203 (6) 0.0001 (2) 0.0017 (4) -0"0037 (3) (4) 0-0155 (4) 0.0042 (1) 0"0235 (6) 0.0002 (2) 0.0051 (4) 0"0031 (3) (4) 0.0120 (3) 0.0028 (1) 0.0314 (7) -0.0007 (2) -0.0037 (4) -0.0010 (3) (4) 0.0146 (4) 0.0060 (2) 0.0264 (7) 0.0009 (2) 0.0060 (4) -0-0045 (3) (3) 0.0113 (3) 0.0032 (1) 0-0165 (5) -0.0005 (2) 0.0013 (3) -0-0000 (2) (4) 0.0188 (4) 0.0040 (1) 0.0192 (6) -0.0013 (2) -0.0029 (4) 0-0010 (2) (5) 0.0109 (4) 0.0040 (2) 0.0166 (7) -0-0006 (2) -0.0001 (5) 0.0008 (3) (5) 0.0098 (4) 0.0034 (2) 0-0184 (7) -0.0002 (2) 0-0000 (5) 0.0010 (3) (5) 0-0097 (4) 0.0028 (1) 0.0217 (8) 0.0001 (2) -0.0020 (4) -0.0003 (3) (5) 0.0100 (4) 0-0039 (2) 0-0171 (7) 0.0007 (2) 0.0013 (5) -0-0015 (3) (5) 0.0088 (4) 0.0039 (2) 0.0205 (8) 0.0001 (2) 0.0007 (5) 0.0001 (3) (6) 0.0117 (4) 0.0055 (2) 0.0238 (9) -0-0011 (3) 0-0041 (6) 0.0010 (4) CRYSTAL STRUCTURES OF fl-D-GLUCOSE AND CELLOBIOSE bon and oxygen atoms. Two further cycles of leastsquares refinement, including all the hydrogen atoms, gave final R values of 0.043 for ]?-o-glucose and 0.037 for cellobiose. The positional parameters of the hydrogen atoms were not refined and the hydrogens were assigned the same thermal parameters as the carbon or oxygen atoms to which they are bonded. The final positional and thermal parameters are given in Tables  2 and 3 . The observed and calculated structure factors are given in Tables 4 and 5 .
The identification of the atoms and the illustration of the thermal ellipsoids (Johnson, 1965) are shown in Figs. 1 and 2. The bond lengths and bond angles, with their standard deviations, are given in Tables 6 and 7 . The mean C-C bond length is 1.520 A (a = 0.0018), forfl-D-glucose and 1.522 A (a=0.0016) for cellobiose.
The mean C-O bond lengths, excluding the ring oxygen and anomeric carbon atoms, are 1.425 (a --0.0021) and 1.420 A (o'=0.0017) for fl-o-glucose and cellobiose, respectively. In both structures, the equatorial glycosidic C(1)-O(1) bonds are shortened by 5 to 10a, which is in agreement with the observations made on other fl-pyranosides Berman, Chu & Jeffrey, 1967) . Apart from changes in individual bond distances and angles (up to 0.06 A and 3 o in cellobiose, and 0.02 ~ and 2 ° in fl-D-glucose), the structures are unchanged from those previously reported.
Acknowledgement is made to the U.S. Public Health Service, National Institutes of Health, for support of this research under Grant GM-11293. We wish to thank Dr R. Bentley of the Graduate School of Public Health, Table 3 . Fractional atomic coordinates and thermal parametersfor cellobiose Estimated standard deviations and temperature factor expression are as in Table 2. x y z ,811 O(1) 0.1955 (2) 0.0000 0.3013 (4) 0.0039 (2) 0(2) 0.1551 (2) -0.2025 (2) 0.4254 (5) 0.0048 (2) 0(3) 0.3456 (2) -0.3075 (2) 0.7189 (5) 0.0054 (2) 0(4) 0-4967 (2) -0.1753 (2) 1.0343 (5) 0.0038 (2) 0(5) 0-3692 (2) 0.0049 (2) 0.5507 (4) 0.0041 (2) 0(6) 0.5418 (3) (7) (2) 0.0213 (11) 0.0004 (2) -0-0018 (4) 0.0003 (4) 0.0032 (2) 0.0185 (11)-0.0003 (2) -0.0014 (4) -0.0001 (3) 0.0027 (2) 0.0231 (12) 0.0004 (2) 0.0004 (4) 0.0002 (4) 0.0031 (2) 0.0186 (11) 0.0002 (2) -0.0013 (4) 0-0010 (3) 0.0028 (2) 0.0217 (12) 0.0001 (2) -0.0028 (4) --0.0002 (4) 0.0034 (2) 0.0354 (15)--0.0007 (2) -0-0050 (5) 0.0008 (5) 0-0037 (1) 0.0394 (11) 0.0007 (l) --0-0024 (4) 0-0032 (3) 0.0046 (2) 0.0592 (15) 0.0002 (2) 0.0002 (4) 0.0089 (4) 0.0055 (2) 0.1012 (24)-0.0025 (2) --0.0145 (6) 0.0140 (6) 0.0028 (1) 0.0310 (9) 0.0006 (1) 0.0006 (3) 0-0014 (3) 0.0037 (2) 0.0640 (15)-0.0001 (1) -0-0023 (4) --0.0031 (4) 0.0035 (2) 0.0319 (12) 0.0005 (2) 0.0002 (4) 0.0030 (4) 0.0033 (2) 0.0348 (14)-0.0002 (2) --0.0024 (4) 0.0025 (4) 0.0033 (2) 0.0410 (15)--0.0003 (2) --0.0023 (4) 0.0038 (4) 0.0026 (2) 0.0249 (12) 0.0003 (2) -0-0016 (4) 0.0004 (3) 0.0025 (2) 0.0270 (12) 0.0007 (2) --O.OOll (4) --0.0011 (4) 0.0034 (2) 0.0393 (15)-0.0002 (2) -0-0003 (5) --0.0003 (4) Ibm .......... ,o ,,, ,4 ..................  ~ ................. : 31 33 11 ............................. ; 60 6, ........ ,,-~ ,,,, ,1. ,:_-~ ~,. ..... ,, ~: ,,- Table 7 . Bond lengths (including hydrogen bonds) and bond angles in cellobiose Estimated standard deviations in parentheses refer to the last decimal positions of respective values. i j Dqj) i j k /qjk) C(I) C(2) 1.525 (5) A C(2) C(I) 0(1) 109.0 (3) ° C(2) C(3) 1.520 (5) C(2) C(I) 0(5) 108.3 (3) C(3) C(4) 1.543 (5) 0(1) C(1) 0(5) 107.4 (2) C(4) C(5) 1.532 (5) C(I) C(2) C(3) 108-3 (3) C(5) C(6) 1.519 (5) C(1) C(2) 0(2) 110.0 (3) C(3) C(2) 0(2) 113.6 (3) C(I) 0(1) 1.397 (4) C(2) C(3) C(4) 109.5 (3) C(2) 0(2) 1.416 (4) C(2) C(3) 0(3) 112-0 (3) C(3) 0(3) 1-427 (4) C(4) C(3) 0(3) 111-5 (3) C(4) 0(4) 1.420 (4) C(3) C(4) C(5) 111.0 (3) C(1) 0(5) 1.425 (4) C(3) C(4) 0(4) 108.1 (2) C(5) 0(5) 1.436 (4) C(5) C(4) 0(4) 109.4 (2) C(6) 0(6) 1.416 (5) C(4) C(5) C(6) 111.0 (3) C(4) C(5) 0(5) 110.5 (3) C(I') C(2') 1.514 (5) C(6) C(5) 0(5) 105.4 (3) C(2') C(Y) 1-519 (5) C(5) C(6) 0(6) 112.2 (3) C(Y) C(4') 1.530 (5) 
